EGF receptor crosstalks with cytokine receptors leading to the activation of c-Jun kinase in response to UV irradiation in human keratinocytes.
Ultraviolet (UV) irradiation causes photoageing through induction of matrix-degrading metalloproteinases (MMP), which are upregulated by activator protein-1 (AP-1) (Jun/Fos). The c-Jun kinase activity proves to be critically important in the regulation of AP-1 activity. Our previous studies showed that UV irradiation activates epidermal growth factor receptor (EGFR) and cytokine receptors leading to the activation of c-Jun kinase in cultured human skin keratinocytes in vitro and in human skin in vivo. However, the mechanism of UV-induced cell surface receptor activation and the crosstalk among growth factor receptor and cytokine receptors were not fully investigated. This study showed that UV (30 mJ/cm(2))-induced EGFR tyrosine phosphorylation in a manner similar to EGF (100 ng/ml), or IL-1beta (10 ng/ml) in cultured human keratinocytes. In all cases, EGFR tyrosine phosphorylation was completely inhibited by pretreatment of PD153035 (100 nM, 1 h). Also observed was that UV induced autophosphorylation of interleukin 1 receptor associated kinase (IRAK) in a manner analogous to IL-1beta or EGF. In both UV and EGF cases, the phosphorylation of IRAK was inhibited by pretreatment of PD153035. However, IL-1beta-induced IRAK activation was not affected by PD153035. In vitro kinase assay using GST-c-Jun as a substrate revealed that pretreatment of PD153035 completely inhibited UV- and IL-1-induced c-Jun kinase activity in cultured keratinocytes. Taken together, the above data suggest that EGFR plays dominant role in the crosstalk among growth factor receptor and cytokine receptors leading to the activation of c-Jun kinase upon UV irradiation, and that EGFR could be one of the targets for clinical and cosmetical prevention of UV-induced skin aging.